INTRODUCTION
In recent years, hydrazides have received a lot of attention due to their biological activity as tuberculostatic 1) , antibacterial agent 2) , antitumor agent 3) and anticancer agent 4) . In view of their high reactivity, hydrazides are also important starting materials and intermediates in the synthesis of certain amides, aldehydes, and heterocyclic compounds and used in analytical chemistry to identify carbonyl compounds that form acyl hydrazones 1) . Hydrazides also have been used for analytical chemistry as chelating agents 5) . To date, a variety of procedures have been developed to prepare hydrazides [6] [7] . The most widely used method to prepare hydrazides is to treat the corresponding esters with hydrazine monohydrate 8) . The reactions involving unreactive esters generally require refluxing for a few hours in a basic condition. It is hazardous and energy intensive reaction and could evoke decomposition or degradation of the desired products. A potential alternative to current technology is based on the use of biocatalysts. Enzymatic synthesis present several advantages such as the reaction is carried out under mild conditions, there are no by-product and the enzymes are regio-, stereo-and chemo-selective.
Lipases have been the enzymes most commonly used in preparative organic chemistry because of their high stability in organic media and their ability to accept a great variety of substrates 9) . The lipase catalyzed aminolysis of carboxylic esters, which was discovered more than 10 years ago by Zaks and Klibnavov 9 ) , has been widely investigated 10) . Aminolysis seems to be a fairly reaction that has been reported for a wide range of alkylamines, including allyl-and benzylamine 11) . Hydrazine, which is weak bases but due to the a-effect, strong nucleophiles, readily act as acyl acceptor. The lipase catalyzed hydrazinolysis of ethyl octanoate 12) , octanaic acid 13) and ethyl isonicotinate 1) have been extensively investigated. Although there have been several reports 1, [12] [13] [14] on the enzymatic synthesis of hydrazide from amide, carboxylic acid and ester, surprisingly, nothing has been reported regarding the synthesis of hydrazide directly from oil. In this study, triacylglycerol (TAG) which is the major constituents of palm oil was used as an ester for synthesis hydrazide. Our literature search indicates that this is first report of fatty hydrazide synthesis directly from oil. From point of wide application of the hydrazide in pharmaceutical and drug industries, analytical chemistry and organic synthesis, palm oil seems to be promising as a cheap, abundant and renewable substrate for the production of fatty hydrazide. This paper focuses on the synthesis of fatty hydrazides from palm oil using immobilized lipase (Lipozyme) as the catalyst. The studies included screening of various catalysts at various temperatures, effect of solvent, reaction time, catalyst loading and mole ratio. 
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The reaction was carried out by shaking 2.60 mmol of palm olein in hexane with hydrazine monohydrate which was neutralized by 5 M HCl in the presence of a chosen amount of a lipase in a 100 ml stoppered flask. The reaction mixture was shaken in a water bath at 200 rpm for 24 hours (except for the study of the effect of reaction period). The reaction temperature was varied in the range of 30-70 .
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Hot hexane was added to the reaction mixture to dissolve the product. The organic phase was then separated from the water phase using a separating funnel. To obtain the pure fatty hydrazides, the hexane phase was cooled (< 5 ) and filtered and then recrystallised in hexane. The product was then dried in vacuum desiccator over phosphorous pentoxide. The dried product was weight. Each parameter study was repeated 3 times.
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FTIR spectra of the products were recorded using the FTIR spectrophotometer (Perkin Elmer FT-IR-Spectrum BX, USA).
RESULTS AND DISCUSSION

1
To identify the most suitable enzyme, three commercial enzymes were screened for the reaction over a reaction temperature range of 30 to 70 .
shows that the reaction catalyzed by Lipozyme gives the highest percentage of conversion. Moderate yields are obtained with Novozyme 435 while the conversions are generally very poor with the Candida rugosa. It shows that the immobilized lipases (Lipozyme and Novozyme) are more active for the reaction than that of the free lipase (Candida rugosa). Therefore, in all further experiments Lipozyme was used as the biocatalyst.
This study also indicates that Lipozyme is most efficiently at 40 . The relative yield decreases drastically at temperature of 50 and above. This is probably due to the thermal energy which may disrupt the enzyme tertiary structure and destroy its catalytic activity 15) . The rate of denaturation increases more rapidly than the rate of catalyzing as the temperature is increased 16) . Therefore, a reaction temperature of 40 was selected for use in the subsequent experiments.
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Addition of organic solvents affects the efficient of enzymatic conversion of such substrates by a lipase. Two important properties of a solvent to be used in biosynthesis are its ability to solubilize the substrates and the products of the reaction and its influence on enzyme activity and stability 17) . In order to study the effect of various solvents on the synthesis of fatty hydrazide, several solvents were screened. Solvent such as chloroform (log P = 2.0), toluene (log P = 2.5), cylohexane (log P = 3.2), hexane (log P = 3.5) and heptane (log P = 4.0) were chosen as solvent based on their different polarity and solubility of the substrate.
The log P value of the solvents 18) is the widely used parameter to describe solvent polarity and their possible effects on the enzyme activity, where P is the partition coefficient of a given solvent between water and octanol in a two-phase system.
shows the effect of various solvents on the Lipozyme catalyzed synthesis of fatty hydrazide. It can be seen that the solvents with log P value above 3.0 gave excellent conversions. Other solvent with log P <3 tend to give poor yields. Laane et al. 18) explained that the solvents with low log P values less than 2.0 tends to strip off the essential water around the enzyme present as microaqueous layer thereby, affecting the active conformation of the enzyme and decreases the enzyme activity. On the other hand, hydrophobic solvents such as hexane and heptane preserve the catalytic activity without disturbing the microaqueous layer of the enzyme. This corre- 
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sponds well with the general believe regarding the suitability of non-polar solvent in biocatalyst. These results are in agreement with the biosynthesis of fatty hydroxamic acid reaction from palm oil 19) . Hexane was choose as the solvent in the continue reaction.
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The time course can pinpoint the shortest or adequate time necessary to obtain good yields 20) .
shows that the enzymatic reaction proceeds rapidly in the first 20 h. The rate of the reaction period after 20 h is small as the reaction reaches the equilibrium state. However, this rate is faster compared with the results of Suhendra et al. 19) , which shows that the biosynthesis of fatty hydroxamic acid reaction from palm oil the maximum conversion at 30 h.
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In terms of production cost, the impact of the amount of lipase used is crucial. The amount of the enzyme used should be as low as possible to obtain a highest degree of yield.
shows that the reaction yield increases as the ratio of lipase: substrate is increased. This indicates that the increase in the amounts of the catalyst can significantly increase the fraction of acyl donor molecules that forms acyl-enzyme complexes 21) . Further increases of the lipase to substrate ratio does not significant by increase the yield, as the active sites of the enzyme molecules present are not fully exposed to the substrates and remain inside the bulk of enzyme particles without contributing significantly to the reaction 22) . Therefore, the ratio of the lipase: substrate is 38.5 mg to 1 mmol was used as a catalyst loading for further studies.
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shows that the percentage of biosynthesis of fatty hydrazide is highest when the ratio of the hydrazine hydrate and the palm olein is at 13.4 mmol to 1 mmol. This result is in agreement with Yadav et al. 1) that shows the reaction yield increases with the increase in the concentration of hydrazine hydrate. Further increase in hydrazine hydrate concentration decreases the reaction yield. The strong negative effect on reaction yields at high concentrations of hydrazine hydrate is probably due to its inhibitory effect. This result is in agreement with previous evidence for inhibition of lipase-catalyzed acylation reactions of amines 23) .
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The conversions of various products of palm oil were carried out by using the optimum conditions of hydrazinolysis of palm oils presented in . The percentage of conversion of hydrazinolysis of palm oils was calculated by the following equation:
The amount of mmol product was calculated from nitrogen content of the dry FH analyzed by the elemental analysis (LECO Elemental Analyzer model 932) and the amount of mmol fatty acid in the oil was determined from mmol of potassium hydroxide required to saponify 1 g of oil. The calculation of conversion of hydrazinolysis was followed by Dedy et al. 19) , which show the conversion of hydroxylaminolysis of palm oils. The percentages of conversion of hydrazinolysis of various products of palm oil are presented in and were calculated by using equation ( ). It was found that Lipozyme mediated more than 90% conversion of various palm fractions into fatty hydrazides under optimum conditions.
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FTIR spectrum of substrate (palm olein, ) shows the characteristics absorption bands at 2850 and 2906 cm -1 for palm olein and correspond to C-H stretching of long alkyl chain. Absorption band of palm olein appear at 1746 cm -1 is due to C=O stretching. FTIR spectrum of the product ( ) shows the characteristics absorption band of hydrazide appear at 3320 cm -1 and 3220 cm -1 corresponding to N-H group stretching, which is typical bands for primary amine and amide. Additional characteristic absorption band of hydrazide appear at 1600-1630 cm -1 corresponding to C = O in secondary amide and N-H stretching in primary amine. Unsaturated of FH are shown at 3010 -3040 cm -1 (C-H alkenes; C = C-H) and 1600 cm -1 (alkenes; C=C). FTIR spectrum of products from other fractions of palm oils show the similar characteristics absorption bands (spectrum not shown). This qualitative test support that the FH is successfully produced from palm oils. 
